Objective: Active surveillance has become a management option for low-risk prostate cancer patients, while keeping the curative treatment option available. In this study, we evaluated the our results of active surveillance for localized prostate cancer patients.
Introduction
Prostate cancer is the most frequently seen cancer in men, and ranks third among cancerrelated deaths. [1, 2] Nowadays, increasing use of prostate-specific antigen (PSA) as a prostate screening test, and increase in the number of core biopsies performed, rapid rises in the incidence of low-risk prostate cancer are evidenced. [3, 4] When we reviewed data reported for the years between 1993, and 2003, the probability of detection of clinically localized prostate cancer among newly diagnosed patients was 91 percent. [1] Screening tests detected a 20-50 decrease in prostate cancer mortality rates. [5] [6] [7] However, 97% of the patients with localized prostate cancer die because of other etiologies, and 48 patients have to be treated to prevent one patient's death from prostate cancer. [8] [9] [10] Nowadays, advances in surgical technique, and technologies have decreased complications seen after radical prostatectomy (RP) or radiotherapy. However, when the results of large-scale studies are reviewed, urinary incontinence, and sexual dysfunction are seen after treatment of prostate cancer. [11] Therefore, determination of prostate cancer patients who really don't need treatment will prevent these patients from unnecesary treatments, and their potential deleterious effects. Active surveillance seems to be a treatment modality which will overcome unwanted effects of superfluous treatment , and it was implemented firstly in the year 2002. [12] It is based on monitoring patients with PSA, digital rectal examination (DRE), and prostate biopsies, and applying active surveillance when criteria of disease progression are met. Active surveillance was defined, and it was defined, implemented, and its applicability has been demonstrated in large-scale studies. Indeed, American Urological Association (AUA), European Association of Urology (EAU), National Comprehensive Cancer Network (NCNN) have accepted active surveillance as an alternative in localized prostate cancer. [13] [14] [15] In this study we evaluated our active surveillance results in patients with localized prostate cancer.
Material and methods
Active surveillance (AS) was offered to the patients who would undergo definitive treatment with clinical stage T1C, and T2A, Gleason score ≤6, PSA levels <10 ng/mL, and tumors in ≤2 core biopsies among those diagnosed as localized prostate cancer based on analyses, and examinations performed in GATA Haydarpaşa Training and Research Hospital, Clinics of Urology and who would undergo definitive treatment. [16] Patients who approved active surveillance were included in the study after obtaining their informed consent forms.
Those with a follow-up period of less than twelve months were not included in the evaluation. The patients were followed up with PSA measurements, and DREs performed at 3-4 months. During the follow-up period the patients underwent at least 12 core TRUS-guided prostatic rebiopsies. Definitive treatment modalities were administered to those who demonstrated increases both in the number of positive core biopsies (≥2 positive cores), and Gleason scores, and patients who changed their preferrences in favour of definitive treatment.
Statistical analysis
Patients' data relevant to therapeutic indications, and their rebiopsy results were evaluated. The results of the patients who had or had not undergone definitive treatments were compared. For comparisons Statistical Package for the Social Sciences (SPSS Inc, Chicago, USA) 16.0 program was used.
Results
In our clinic, 41 (20.9%) of 196 patients diagnosed as localized prostate cancer between the years 2006, and 2012 preferred active surveillance alternative. Thirty-four (17.3%) of these patients who had undergone at least one rebiopsy were included in the study. Mean age of the patients was 64.9 (55-73 yrs) years, and mean PSA value at diagnosis was 6.33 (2-10) ng/mL, while clinical stages of T1c (n=30), and T2a (n=4) were detected. Number of core biopsies obtained also differed (3, 12 , and 18 biopsies in 6, 28, and 3 patients, respectively). Number of positive core biopsies also varied (1,2, and 6 positive core biopsies in 31, 2, and 1 patient,respectively). Gleason score of all patients was 3+3 (Table 1) .
Second biopsies were performed for 27 patients at an average of 14 (4-22) months later. Average number of 13 core biopsies (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) were performed. On histopathological examination of the second biopsies of 11 patients , any evidence of tumor was not detected. Mean PSA value of these patients at the time of their admission, was 6.6 (4.3-9.2) ng/mL, and 7.1 (5.6-8.9) ng/ mL on their first rebiopsies. Five of 6 patients who had tumor in one core was reported as Gleason score 3+3 prostate adenocarcinoma, and atypical small-cell acinar proliferation (ASAP) was detected in the remaining patient.
Mean PSA levels of these patients at diagnosis and on the first rebiopsies was 6.45 (3.1-9.4) ng/mL, and 7.5 (4-12.47) ng/mL, respectively. For a total of 17 (62.9%) patients without any evidence of tumor or with a tumoral invasion in one core, active surveillance was maintained. In the remaining 10 (37.1%) patients, 2-6 tumor positive cores were detected, and their Gleason scores were 3+3 in 7, 3+4 in 2, and 4+3 in 1 patient,respectively. Mean PSA levels of these patients at admisson were 6.72 (4.2-10) ng/mL, and on rebiopsy 6.79 (1.18-11.3) ng/mL. Definitive treatment was administered to 10 patients with an increase in the number of positive cores and/ or Gleason scores. These 10 patients were treated with radical prostatectomy (n=7) or radiotherapy (n=3) ( Table 2 ).
Third biopsies were performed, at an average of 16 (5-38) months later in 9 (33.3%) out of 17 patients who were still under active surveillance. Tumor was not detected in five patients. In 4 patients, tumor-positivity was detected in only one core. Radical prostatectomy was performed on these 4 cases either because of patient's preference (n=1) or higher Gleason scores (3+4) (n=3). Fourth biopsies were performed at an average of 12 (11-13) months later on 2 out of 7 patients who were still monitored, and histopathological analyses of the specimens were reported as benign lesions (Table 2) .
Third biopsies were done on 4 out of 10 patients whose second biopsy results were histopathologically reported as benign Histopathologically, Gleason score of 3+3 in 5, and 3+4 in 3 patients was reported for surgical specimens of 5 out of 9 patients who had undergone radical prostatectomy during active surveillance, while any evidence of tumor was not detected in the radical prostatectomy specimen of the remaining patient. Mean tumor volume was 2.3 (0.2-4) cc. All patients were in pathologic stage T2. and ın only one patient surgical margin positivity was detected. Gleason scores of 3 patients increased from 3+3 to 3+4, while those of 2 patients decreased. Gleason scores of 3 patients did not change, and reported as 3+3. Any evidence of tumor was not detected in radical prostatectomy specimen of one patient.
Generally, 27 patients under active surveillance who had undergone multiple biopsies were followed up for an average of 27.7 (12-78) months.As definitive therapy radical prostatectomy (n=9) or radiotherapy (n=3) was used for 12 (44.4%) patients. Nine (33.3%) out of 17 patients who were still monitored, underwent their third biopsies. Fourth biopsies were realized in 2 (7%) cases out of 7 patients who were still monitored. Monitorization of 15 out of 17 patients who had not undergone definitive treatment is still continuing.
Discussion
Though active surveillance is included in various treatment guidelines, it has not been used frequently. In the USA, since PSA screening test is used prevalently, patients eligible for active surveillance reaches to 69 percent. However, a study encompassing 800 males demonstrated that patients had preferred surgery (40%) radiotherapy (31%), brachytherapy (21%), and active surveillance (only 8%) in indicated frequencies.
In that study, 60% of the patients who had preferred surgery expressed their intention of being freed from cancer. [17, 18] In our study, 41 (20.9%) out of 196 patients diagnosed as localized prostate cancer in our clinic between the years 2006, and 2012 preferred active surveillance from offered treatment alternatives. As an outcome of increased number of PSA screenings, and developments in the biopsy technique, in recent years significant increases have occurred in the number of newly diagnosed low-risk prostate cancers. At the same time, 5-year survival rates related to prostate cancer have improved greatly from 75% to 99 percent. [19] Sharing these data with patients in detail effects the preferences of the patients in favour of active surveillance during their decision-making process.
Though criteria of active surveillance have demonstrated variations, generally patients with clinical stage T1-T2a, PSA ≤10 ng/mL, Gleason score ≤3+3, and PSA density <0.15-0.2, and ≤2 positive cores were considered as eligible candidates for active surveillance. These patients were accepted as cases in the lower risk group with small-volume tumors. [20] Although number of biopsy cores obtained varied in studies performed, 12-core biopsies are used at the time of the first diagnosis, and during routine follow-ups. [16] Also 6 core biopsies were performed in 2 patients included in our study in 2006, at the time of diagnosis, and detected tumor in one core. Subsequent controls of these patients were performed with 12 core biopsies. In all other patients, in compliance with current literature, 12 core biopsies were performed. In some series, active surveillance was also implemented in patients with Gleason score 3+4, while usually active surveillance has been applied in cases with Gleason scores 3+3. [21] Indeed, groups which also contained patients with moderate risk have higher probability of progressing into locally advanced stage, and PSA recurrence after radical prostatectomy. [22] In our study, inclusion criteria into active surveillance were similar to those of PRIAS (Prostate Cancer Research International: Active Surveillance Study) study excepting PSA density. [23] We didn't consider PSA density as one of our patient selection criteria.
Timing of follow-up, and biopsy differs among studies. In the PRIAS study, rebiopsies are recommended at 1., 4., and 7. years, while Johns Hopkins group prefers annual rebiopsies. [23, 24] In our 
RT, radiotherapy study, we applied the first rebiopsies approximately 14 months later, and the third biopsies an average of 16 months after the second rebiopsies. Criteria for the initiation of the therapy also differ among study groups. Excluding Toronto group, generally PSA kinetics are used alone as a criterion for initiating therapy. As criteria for initiating therapy, histopathological data retrieved from examination of biopsy material, and number of tumor-positive cores are taken into consideration. [20] Increase in Gleason scores has been accepted as one of the indicators of disease progression. However, whether increase in Gleason score detected in histopathological analysis of rebiopsy material indicates actual score or it is related to the underestimation of the first biopsy score can not be precisely discriminated, and these two possibilities are taken into consideration. [25] In our study, we also determined presence of ≥2 tumor-positive cores in the biopsy material and/or increase in the Gleason score as criteria for switching to definitive treatment. Lack of correlation or minimal correlation was found between PSA doubling time (DT), and PSA velocity on one, and deterioration of biopsy Gleason score, and increase in the number of positive cores on the other hand. [26, 27] In another study, it was suggested that only increase in PSA can not be an indicator of histopathological deterioration detected in biopsy materials , and promote earlier biopsy. [21] In our study, we couldn't find any difference between PSA levels estimated at first diagnosis, and on second biopsy in patients requiring or not requiring definitive treatments. In consideration of the first rebiopsy results obtained in PRIAS study, in 21.5% of the patients, increase in Gleason score or tumor volume requiring cessation of active surveillance was detected. Disease progression was more advanced in patients with higher PSA density, and tumor positivity in 2 cores. [28] In our study, on first biopsies of 2 out of 12 patients who required active treatment, tumor positivity in 2 cores was detected, while the remaining 10 patients had tumor positivity in only one core. Besides after the first rebiopsy, 37% the patients withdraw from the active surveillance. This higher rate of withdrawal might suggest understaging of the tumor on first biopsy specimens despite our scarce number of our patient population.
In a study where the patients with median follow-up periods ranging between 1.8, and 6.8 years were evaluated, 11-33% of the patients under active surveillance had been switched to definitive treatment. [21] In our study group, 44.4% of our patients with a mean follow-up period of 27.7 months were switched to definitive treatment. In another review encompassing 3600 patients who had undergone active surveillance, only 6 patients had died from prostate cancer. [21] However, it should be taken into consideration that these two studies included patients who hadn't fully complied with the criteria of active surveillance. [22, 23] Disease-specific survival ranged between 97, and 100% in an average follow-up period of 43 months. [29] In our study, metastasis or prostate cancer death was not detected in any patient during an average follow-up period of 27.7 months.
In our study, during active surveillance, pathology score was determined as Gleason score 3+4 prostate adenocarcinoma in 3 of 9 patients. All patients with a mean tumor volume of 2.3 (0.2-4) cc had a pathologic stage of T2, and only one patient had a surgical margin positivity. Histopathological evaluation of biopsy, and prostatectomy specimens of radical prostatectomized patients eligible for active surveillance revealed an increase in 45% of the patients, and progression to T2 stage in 20% of the cases. [30] The possibility of pT3 in radical prostatectomized patients varies between 0, and 58 percent. [29] When data of the PRIAS study were analyzed, in 38% of the delayed radical prostatectomized patients, surgical margin positivity was detected. [28] Differences in selection criteria of the patients included in the active surveillance might create this large gap. However, in our study, only in one (11%) out of 9 radical prostatectomized patients surgical margin positivity was detected, and the tumors of the remaining 8 patients were prostate gland confined cancers.
Another point that drew our attention in our study, were patients whose first rebiopsy materials were reported histopathologically as benign. In none of these patients, treatment was required because of number of tumor-positive cores, and progression of Gleason score. Only one patient had undergone radical prostatectomy with his own preference after the third biopsy.
Scarce number of study patients is a limitation of our study. However, our study carries importance in that it is the first study conducted on this issue in Turkey.
In conclusion, active surveillance protects low-risk prostate cancer patients from complications of premature, and unnecessary radical treatment, while keeping the curative treatment option at hand. Active surveillance can be applied safely with appropriate patient selection, periodic examinations, and control.
